The objective of this paper is first to describe the different strategies used to communicate risks to patients in the field of cancer or genetics, to review their effectiveness, and to summarise the state of the art of this practice in particular, in cancer genetics. The target audience is health care professionals involved in the communication of cancer risks, and genetic risks of breast/ovarian or colorectal cancer in particular. The methods include a review of the literature (Medline, Pascal, PsycInfo, Embase) by a panel of researchers and clinicians (cancer geneticists, epidemiologists, health psychologists, sociologists) in the context of a European Project on risk communication. We highlight practices that have been shown to be effective in the context of health psychology research and those being still under consideration for use in routine practice. In conclusion, this paper adds clinical relevance to the research evidence. We propose specific steps that could be integrated in standard clinical practice based on current evidence for their usefulness/ effectiveness.
Introduction
Cancer genetic consultations represent a recent development, but remain oriented in traditional genetics in terms of information-giving and counselling. 1 Reasons given for the assessment and communication of breast/ovarian cancer risks include: to guide decisions about the use of mammography in young women, use of Tamoxifen chemoprevention of breast cancer and to help decisions about hormone replacement therapy, and prophylactic surgery, either preventative mastectomy or oophorectomy. For colorectal cancers, the purpose is to organise surveillance by colonoscopy or to decide about preventative colectomy. 2, 3 We will focus here on the information-giving part of the process and in particular on the communication of risks. The objective of this discussion paper is first to describe the different strategies used to communicate risks to patients, in particular, in the field of cancer genetics and to summarise what is known about their respective effectiveness. We highlight the approaches that have been shown to be effective in the context of health psychology research, and those being still considered for their transfer in routine practice. The review will be of interest to health care professionals involved in the communication of cancer risks, genetic risks of breast/ovarian or colorectal cancer in particular. We conclude with suggested steps in risk communication that could be integrated in standard practice, based on evidence of their utility and/or effectiveness from empirical research.
The field of risk communication in health has been the focus of thousands of publications in the scientific literature. This paper draws on the most recent literature reviews, some of them very extensive and on recent original articles published after the reviews. Four databases (Medline, Pascal, PsycInfo, Embase) were investigated using the words 'risk, communication, cancer, genetics'. The original articles were selected on the topic of risk communication strategies in cancer and cancer genetics and on their respective effectiveness. Other key articles were considered through their citations in the reviews and through the exchange of information among the authors. A summary of the main review articles on risk communication used in the analysis is presented in Table 1 . The original articles published recently are detailed in Table 2 since the others were included in the reviews cited in Table 1 .
Definitions of risk communication and risk perception
Risk communication can be defined as an 'Interactive process of exchange of information and opinion among individuals, groups and institutions. It involves multiple messages about the nature of risks or about the legal and institutional arrangements for risk management ' (National Research Council cited by Rimer and Glasman) . 4 This definition moves away from the notion that information is communicated from provider to patient and that acceptability (or not) of the risk is communicated back. 5 The traditional definition of risk as 'the probability of a negatively valued event' can be extended as a multidisciplinary concept by including elements such as its magnitude, the seriousness of the possible loss and the variance of all possible negative consequences of the event considered. 6 Risk perception may be considered as an intermediate variable studied in association with risk-reducing behaviour or as an outcome of risk communication; it is also a key determinant of health behaviour models. 7 Perception of risk is a multifaceted concept, comprising the potential degree of harm of the event (in this case, cancer), on its controllability, on the number of people simultaneously exposed, on the familiarity of consequences and effects and on the degree of subjective control over the risk. 6 Risk perception is also dependent on the individual's defensive responses to health communication. Heightening risk perception without adequately addressing specific methods or improving self-efficacy for risk reduction may increase distress and induce behavioural inaction.
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Objectives of risk communication in cancer genetics
At its simplest level, the primary purpose of risk communication is simply to provide information to individuals with a particular personal/family cancer history, so that they know whether they actually have an increased risk of cancer. There are also two main medical objectives for risk ascertainment and communication. The first is the need to change or modify behaviour, often using change in risk perception, as a 'proxy' variable in empirical studies. In the context of cancer genetic communication, this objective can be assessed as behaviours such as genetic test uptake, diffusion of information in the family, preventive behaviours and screening by colonoscopy or mammography, for example. More recently, risk communication has been considered to enable people to make informed decisions and to help them better decide which risks they should accept and which they should avoid or reduce. 9 -11 This second medical objective would focus on outcomes such as the facilitation of 'informed decision-making' for genetic test uptake and/or for different preventive interventions.
Characteristics of risk communication in cancer genetics
The assessment of cancer risk is based on knowledge of the average risk of cancer for the general population, considered as the reference estimate to which the impact of risk factors will be compared. Among the risk factors studied, the family history and its correlate, the genetic risk, have the highest impact on the onset of breast/ ovarian/colorectal cancers. In the mid-1990s, two major genes (BRCA1 and BRCA2) were identified for genetic susceptibility to breast/ovarian cancer, although it is thought that other genes also play a role in the onset of these diseases. 12 Among the genes identified for non polyposis colorectal cancer, the three most prevalent genes studied in clinical practice are MLH1, MSH2 and MSH6. 3 Genetic testing when it is possible to identify a deleterious mutation in a family gives essential information for all the relatives, even if it is recognised that these genes only represent a small part of the complexity. 3, 13 Information about genetic cancer risk is more complex than risk information concerning classical Mendelian diseases, because genetic cancer risk information concerns multiple risks and because uncertainty is associated with most risk estimators. The following points summarise this complexity.
From the multiple risks and probabilities discussed during the communication process, we can distinguish: all the relevant cancer risk factors (including epidemiological and personal factors) and in particular family cancer history; the probability of having a cancer predisposing gene running in the family; the probability of identifying a genetic mutation in the family and in the individual (BRCA1, BRCA2, MLH1, MSH2, etc.); the risk of inheriting a genetic mutation from one's own parents and the risk of transmitting the mutated gene to one's own offspring, that is, the 'reproductive' risk; the risk of developing cancer needs to be addressed not only when a genetic mutation is present but also when such a gene is absent because of the high frequency of sporadic cancers in our populations. Furthermore, recurrent cancers of the same organ occur more frequently for hereditary cancers, and they also more frequently affect a set of organs compared to sporadic cancer. 14 -16 finally the risks attached to the prognosis of cancer and to preventative/early detection interventions (chemoprevention, surgery or surveillance) may also be discussed during the genetics consultation. it has to be stressed that most of the above-mentioned risks are relevant not only for the counsellee involved in the risk communication process, but also for his/her relatives. This is another typical characteristic of the genetic cancer risk.
Uncertainty
The risks presented during the cancer genetic counselling process are also characterised by an uncertainty around most of the estimators, in particular for the penetrance of the genes. The estimates of the penetrance values of the BRCA genes appear to vary, from 60 to 85% for breast cancer and between 15 and 40% for ovarian cancer. 2, 17, 18 For the hereditary nonpolyposis colorectal cancer genes, the penetrance for colorectal cancer is estimated to vary between 80 and 85% and between 40 and 60% for endometrial cancer. 3 These are the ranges for average values. Additionally, the effectiveness of preventive interventions such as preventative surgery and early detection strategies, such as mammography, colonoscopy may be associated with a great deal of uncertainty.
3,19
Ways to communicate risks: the different kinds of communication strategies Risks can be presented through two types of messages. The first type uses a probability-based approach focusing on numerical information and the second focuses on the use of a contextualised approach informing a person about the antecedents and consequences of a health problem. 20 These two approaches should be considered as complementary rather than independent.
Probability-based approach When risk information is presented through probability information, there is a wide range of available formats ranging from numbers, verbal labels or visual displays. 21 -23 Numerical risks can be presented as absolute numbers or as relative risks, odds ratios or ratios. They can be expressed as frequencies of events, proportions, percentages or probabilities. Since some people experience difficulties in dealing with numbers, verbal descriptions of the risk magnitude, that is, 'an unlikely event', 'a risk higher than average', 'a higher risk than another woman of the general population' can also be used. However, translating numerical probability expressions into its verbal equivalents and vice versa is a complex problem. 24 Risk information can be given for different cumulated periods of time or for a specified time period. Visual displays (or graphics) can aid risk presentation. They have at least three desirable properties for communicating risk: they reveal data patterns that may otherwise go undetected (line graphs for conveying trends in data; pie charts and bar graphs for proportions); some graphic displays can generate additional information, such as comparative risks. Another appealing aspect of graphical presentation is the clarity of the visual display of risk information. Graphics may also be useful for communicating uncertainty around risk estimates. 22 
Contextualised approach
In the light of the limitations of a probability-based approach to communicate risk information, an alternative method provides people with information to assist them in understanding the personal implications of a given health risk. Information about the magnitude of risk is often viewed as insufficient since counsellees are interested to know what causes a health problem, the severity of its consequences and what can be done to either prevent it or treat it. 20 This informational context will help people to understand and interpret their risk. A variety of methods can be considered contextual. Some have emphasised information about the aetiology of a disease, that is, its antecedents and the relevant risk factors. For example, the fact that having a mother and a sister with breast cancer may be used: this provides people with specific information regarding the link between a health problem and their own family history. It is considered to contextualise the risk and to help the patient understand his/her own situation. People who easily bring a risk to mind (for example through personal experience of the condition) may infer a greater personal risk than people who do not. 20 Another way to contextualise the risk communication process is to make the consequences of the risk more salient to the recipient. This could be done through testimonials from people who have experienced the health problem (in videos for example) or through the identification of a family member who has developed the disease. This way, the severity of the health problem, its consequences or the availability of preventive interventions can all be illustrated. However, increasing awareness of the severity or the deleterious consequences of a disease, without offering interventions for prevention or cure, may be psychologically deleterious and should be done with caution. 8 While this may not apply to most cancer genetic consultations, since the majority of counsellees are 'close' to their affected relatives, a 'new' issue about personal risk should be raised carefully in hereditary breast/ovarian cancer because no ideal preventive solution is yet available. Cancer worries can be addressed using a contextualised approach; for example, using the advantages and disadvantages of screening behaviour (eg, the accessibility of mammography screening, and the embarrassment surrounding colonoscopy) can help focus discussion of a risk management strategy taking account of the patients' views and concerns. Information and advice can be included to facilitate the individual's way of coping with an increased genetic risk.
Complementary instruments to the probability-based and to the contextualised approaches Two complementary methods of risk presentation can be distinguished. They can complement both probability and contextualised approaches. The first refers to tailored communication and the second refers to information aids that complement the providers' message without tailoring precisely on the patients' characteristics. Message tailoring is a process found in social marketing. 25 Tailored communication refers to the adaptation of information that best fits the relevant needs and characteristics of the patient. It uses materials created especially for an individual, based on information about that person and providing individually relevant and appropriate information even adapted to patient's own coping style. 4,16,26 -28 The information can be provided in a variety of ways, such as providing a personalised letter summarising the consultation, 27, 29 audiotape material or computer-generated information. A growing number of software programs can be used to create tailored print communication. 4 Over recent years, other tools have been introduced to help patients understand their risks through probabilistic and contextualised information complementary to the genetic counselling process: we distinguish here the development of leaflets, video and interactive media, and also the accessibility of telephone services that were described in the context of cancer care/prevention in general. 30 -35 In parallel, other kinds of complementary information tools have been tested such as decision aids, the objectives of which are not specifically focused on risk communication but on decision-making. 33 'Decision aids are interventions designed to help people make specific and deliberative choices among options (including status quo) by providing (at a minimum) information on the options and outcomes relevant to a person's health status' 36 One of the main rationales for using decision aids such as leaflets, videos, etc. is to reduce 'inappropriate' practice variation. Since asymmetry of information available to practitioners and patients regarding options, outcomes and values is assumed to exist, choices may more appropriately reflect patients' preferences with the correction of decision aids.
Effectiveness of communication strategies
The effectiveness of risk communication strategies clearly depends on the criteria used to assess the effectiveness of the process and consequently on the initial objectives of risk communication. In the introduction to this paper, two major objectives were specified: change or modification of health care behaviour and the facilitation of informed decision making. 9 -11 The latter objective is more relevant to the use of decision aids. 33 The majority of studies assessing the effectiveness of risk communication have focused on the change in health care behaviour or in risk perception, a 'proxy' variable. However, there is insufficient empirical evidence from longitudinal studies that altering risk perception will motivate precautionary health behaviour. 37 Studying the relationship between risk perception and health behaviour raises major methodological problems 37 because there is an underlying association between perceived vulnerability and health behaviour and because people who have a particular behaviour interpret their risk according to that behaviour.
Probability-based approach
Studies assessing the effectiveness of the probability-based approach have tried to determine how different presentation formats affect people's ability to 'understand' the information provided concerning the risk magnitude. Many studies show that people cannot reliably understand numerical probability statistics and their interpretation is dependent on their level of numeracy and on the specific numbers used to illustrate a risk. The precision afforded by a numerical probability estimate may be appealing for providers and counselees, 38, 39 but its influence on lay people's beliefs and behaviour is anything but precise. 10, 20, 39 When provided with numerical estimates, people often transform the probability value into discrete categories (high or low risk) and consistent with this result, behavioural intentions are more related to verbal labels than to numerical probability estimates. 20, 26 People also need comparisons between the probability of different risks to be able to interpret absolute risk information. This requires the concept of relative risk, often presented by the odds ratio, although these descriptors may be difficult to explain. 20, 26 It has been argued that giving risk estimates as percentages -rather than relative risks or in qualitative terms -leads to better understanding, and that short-term age-related estimates may be of more value than cumulative lifetime risks. 26 A recent study of numerical risk information showed that the presentation of event frequency (eg, in over 100 women of the general population, 10 are likely to develop cancer in their lifetime) was better than the presentation of the equivalent probabilities (ie, for a woman of the general population, the probability of developing cancer in her lifetime is 0.10). 40 The use of verbal labels may be preferred to numbers alone, 10 but in a recent randomised trial, the two methods of presentation were found to be equivalent. 41 However, whatever the difficulties, communicating quantitative information is a matter of necessity as this knowledge is a necessary basis for effective decision-making. 42 In two of the few surveys investigating patients' preferences towards cancer risk communication, the majority of the British women interviewed in the cancer genetic clinic 38 and 50% of the Australian women interviewed in a comparable setting 39 expressed their preferences for quantitative risk information. The presentation of individual risk estimates is more likely to change behaviour than the presentation of overall population estimates 43 and those risks covering a shortterm period were more effective than cumulative risks. 44 Visual displays have been evaluated primarily on the basis of their ability to affect people's perceptions of risk magnitude, relative risk and intentions to modify riskrelated behaviours. Some examples of visual displays that have been used to communicate risks are described in detail by Lipkus. 22 These are (1) risk ladder, (2) stick, human and Chernoff faces, (3) line graph, (4) dots and X's in which the X's represent those affected by the hazard, (5) marbles, (6) pie chart and (7) histogram. Most of the preliminary experimental evidence suggests that combining visuals with numerical and written information improves the perceived helpfulness of the information and the accuracy of perceived risk. 22 Visual displays are attractive for the presentation of uncertainty around a risk estimate, but as yet their effectiveness in this field has not been evaluated. Research is urgently needed to guide the presentation of uncertainty in the context of genetic risks. 45 Discussing uncertainty has been shown for some people to be a sign of honesty greatly appreciated, whereas for others uncertainty represents a sign of incompetence. 26 From the perspective of health care providers, there is the difficulty not only of interpreting the uncertainty of risk estimates, but also to judge the variability in their tolerance for uncertainty, depending on factors such as gender, age and medical speciality. 46 The manner in which risk information is presented is but one of several influences on counsellees' interpretation of a given probability: people's risk estimates will reflect a broader set of beliefs influenced by knowledge, personality and personal aspirations. 20 
Contextualised approaches
The form of the risk communication message itself influences risk perception. 'Message framing' refers specifically to the effect of the positive (gain frame) or negative (loss frame) emphasis in a message on the consequences of adopting or failing to adopt a particular health care behaviour. Gain-framed messages usually present the benefits that are accrued through adopting the behaviour, that is, 'obtaining a preventative oophorectomy can prevent tumours of the ovary; this maximises your preventive options'. Loss-framed messages generally convey the costs of not adopting the requested behaviour, that is, 'in absence of preventative oophorectomy, tumours of the ovary cannot be prevented; this minimises your preventive options'. Although these two messages convey the same information, their effectiveness depends on the type of health behaviour being promoted. For mammography, it has been discovered that messages framed in term of losses (costs) motivated more behaviour change (adherence or screening) than gain-framed messages. 25 For breast self-examination, or the use of sunscreens, loss messages also appeared to be more effective in changing behaviour than gain messages. 25, 47 The treatment options available remain the main determinant in behavioural change, 43 and the effectiveness of message framing depends on the type of health behaviour being promoted.
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Complementary tools Tailored information appears effective for changing risk perception or screening behaviour, although some researchers consider that there is insufficient data to either support or refute the hypothesis. 26, 37, 51 It seems necessary to adapt the information to the cognitive processing style of their recipients, and to take account of their readiness for behaviour change (cf Weinstein cited by Gerrard et al 37 and Marteau et al 52 ) . In behavioural models, the concept of self-efficacy has been shown to be related to subsequent behaviour. This concept describes the person's confidence in his/her ability to modify his/her behaviour. For example, you may know that because of your genetic predisposition to colorectal cancer you need to ask for a colonoscopy, but you may not feel able to ask for the test because you are not confident you could cope with the procedure or its consequences. Interest in the use of biostatistical models to tailor risk information also needs to be highlighted. 37, 53 These models use epidemiological data, or published statistical modelling to tailor individual risk information. For example, the Harvard Cancer Risk Index gives individual estimates of cancer risks and individualised recommendations for preventive actions concerning risk factors to which the individual is really exposed. The model has been shown to be related to intentions to change risk exposure or behaviour. 53 Biostatistical models can also be used in the context of cancer genetic consultations. Recently, patients' preferences for genetic counselling delivered by a counsellor or a CD-Rom have been studied. 34 This study showed that patients preferred counsellors to Risk communication strategies C Julian-Reynier et al address their concerns, discuss options or answer specific questions, whereas a CD-Rom was accepted or preferred because it was informative but could be used in privacy at the counsellee's own pace.
The effectiveness of decision aids can be measured through specific outcomes such as knowledge of options available, expectations, decisional conflict and active decision making of the participants. 36 In this review, only one study of a decision aid intervention was found in the context of cancer genetics. 36, 54 In this study, no modification in risk perception or in decision-making for BRCA1 testing was shown as a result of the intervention. The before/after studies and randomised controlled trials are consistent in showing that decision aids have the greatest effect on the choices of those who are undecided at baseline but are less likely to change the decisions of the individuals who have a stated preference at baseline. 33 
Discussion
There are several major limitations to consider when comparing studies trying to demonstrate the effects of risk communication. The first arises from the heterogeneity of the assessments of risk perception/behavioural changes, the second from the heterogeneity of the risk communication strategies used and the third from the difficulty of conducting experimental studies in the clinical setting. 55 Therefore, it is very difficult to tease out the effects of mixed communication strategies normally used in clinical practice. 56 -58 In a meta-analysis, Meiser 57 showed that risk perception accuracy increased after breast/ovarian cancer genetic counselling, but since no data were reported about the communication strategy used in the reviewed studies, it is difficult to know whether some processes are more effective than others. Communication of risks also depends upon social context, environment and individual differences of the health care professionals. 25, 59 Since most studies have been carried out in North America or in the UK, the generalisability of these results to other cultural settings and to different health care organisations has to be studied further. 58 However, even if there is no overall consensus on the effectiveness of risk communication strategies, there appears to be an agreement on the following principles. A 'multi-step process' of risk communication in cancer genetics could underpin these principles.
Step 1: Assess the a priori beliefs, knowledge, preferences, expectations, anxiety and coping styles of the recipients before deciding how to communicate risk information. This information will then be helpful as baseline to tailor the risk communication process.
Step 2: Select and prioritise the information to be given to the counsellee: decide on the risks to be presented, their magnitude, their uncertainty and their formats being employed.
The specific cancer risk may be put in perspective with other risks (other cancers, other diseases). The management options and their associated risks may be discussed.
Many people have difficulty in understanding quantitative information, and the effectiveness of interventions relying solely on numerical probability has been limited. Greater success is expected for communication strategies that give people with a broader information base using several presentation formats (absolute and relative risks).
Step 3: Provision of feedback from the consultation to the counsellee appears to be welcome. Interest in standardised tools that complement the consultation has been highlighted (leaflets, videos, CD-Rom) as they give the counsellee the opportunity to acquire information in privacy and at his/her own pace. Tailored print communication through a personal letter summarising the consultation for the counsellee is also suggested. The possibility of having several consultations should be considered in order to deliver information about the different risks step by step.
Conclusion
Cancer genetic counselling services have emerged from a growing scientific field. They provide some hope to the counsellees, entangled in a very complicated message which includes uncertainty, difficult questions about disease development for the individual, close family members and offspring. Yet the message can be severe and threatening, even potentially harmful. The counsellor's role is extremely difficult: namely to deliver, in each encounter, all the relevant information while taking into consideration specific characteristics and needs of the client. In other words, every session has to be professionally conducted, transmitting 'standard' information on the one hand, and at the same time -unique in its adaptation to the individual -taking into consideration attitudes, concerns, preferences, while using the most effective strategies.
It is very important to provide objective risk information to the target population, but it should be borne in mind that this population includes not only those choosing to receive genetic counselling, but others who are less enthusiastic about this service. There are individuals who refuse to attend altogether, as well as those who attend after a lot of deliberation, still hesitating as they participate in the session. Risk communication, as part of the process of genetic counselling, can be best provided with awareness of the difficult situation the counsellees are in, with acceptance of their personal preferences and concerns, and, mainly, the tailoring of the scientificprofessional message to the receivers' ability and willingness to cope.
